This research presents an analytical evaluation of the long-term bonding behavior at the interface between concrete and FRP under freeze-thaw environments and overall structural performance in the RC structure reinforced by FRP. To predict overall structural performance of the structure, a nonlinear bond-slip subroutine is proposed and verified for its availability with comparison of the previous experimental results. Finally, analytical results indicate that the maximum stress of the interface and the surface stress on the FRP skin plate were reduced gradually under freeze-thaw environments. It is evidence that the bonding capacity at the interface between concrete and FRP may be decreased as the exposure for the freeze-thaw environments is increased. To make more accurate results, more advanced works for analytical subroutine are performed and experimental results will be compared and discussed in the future.
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